Partition behavior of a nonionic detergent, octyl glucoside, between membrane and water phases, and its effect on membrane permeability.
The partition equilibrium of an nonionic detergent, octyl glucoside, between the membrane phase and water and the effect of the detergent on the barrier efficiency of the vesicle membrane were studied. When the detergent concentration was lower than 4 mM in the water phase, or a mole fraction of 0.3 in the membrane phase, the partition coefficient of the detergent was independent of the detergent concentration and was 75 M-1. This value was about twice the value predicted from the critical micelle concentration. In this concentration region, the permeability of Cl- was relatively low [(2-5) x 10(-10) cm/s]. When the detergent in the membrane phase exceeded a mole fraction of 0.3, the apparent partition coefficient decreased, and the permeability of Cl- abruptly increased. These observations are explained by the following model: If the effective cross-sectional areas of phospholipid molecules and detergent molecules are similar to each other, a detergent molecule in the membrane phase will be surrounded only by phospholipid molecules as long as the mole fraction of the detergent in the membrane phase is below 0.3, and in this condition, the membrane barrier efficiency is high. At a mole fraction higher than 0.3, the detergent molecules come into contact with each other, and the membrane barrier efficiency decreases.